Irx5EGFP/EGFP and Irx3-/-Irx5EGFP/EGFP mutants. Paint-filling and H&E staining revealed the gross morphology of the inner ears, indicating that Irx3LacZ/LacZ and Irx5EGFP/EGFP inner ears were relatively normal. However, Irx3-/-Irx5EGFP/EGFP mutant showed shortened cochlear duct, enlarged cochlear lumen and lack of the non-sensory structure that segregate the vestibule and cochlea. Furthermore, spatial expansion of neurosensory competent domain and temporal elongation of neurosensory competence could be observed in Irx3/5-/-otic epithelium. In summary, our analysis of the expression patterns and phenotypes of the Irx3 and Irx5 genes suggest that they are required for inner ear patterning and neurosensory fate determination.
The balance between quiescence and reactivation of Stem or Progenitor cells is critical for normal tissue homeostasis and tumorigenesis prevention. However, the molecular processes that govern the decision of quiescence and reactivation are still largely unknown. Drosophila larval neural stem cell (also known as neuroblast) has emerged as a powerful model to study quiescence and reactivation in vivo. So far, there are only three pathways reported to regulate Drosophila neuroblast reactivation intrinsically, which are (i) Insulin signaling (Chell & Brand, 2010; Sousa-nunes & Gould, 2011) , (ii) transcriptional factor Prospero (Lai & Doe, 2014) , and (iii) Hippo signaling (Ping & Berger, 2016; Poon & Harvey, 2016) . Based on our genetic screen, we uncover that the highly conserved Culin4-RING E3 ubiquitin ligases (also known as CRL4 ligases) are novel and essential factors for neuroblast reactivation intrinsically because the loss-of-function of its core subunits, DDB1 (for DNA-damage-binding protein 1) and Cul4 (for Cullin4), in the neuroblasts, but not glial cells, results in reactivation defects. CRL4 ligases likely promote neuroblast reactivation by their conventional ligase activity because the ubiquitin-ligase-impaired form of CUL4, CUL4 KR , fails to rescue reactivation defects of cul4 mutant. We are in the progress to identify relevant substrate receptors and substrates of CRL4 ligases that regulate neuroblast reactivation. The findings may have important implications on the understanding of molecular processes regulating quiescence and reactivation. Moreover, the highly-conserved nature of CRL4 ligases suggests the findings from this study could be relevant to quiescence regulation in other organisms, including humans, and potentially relevant to stem cell homeostasis in general. The bowel is the only inner organ with an extensive independent nervous system. This enteric nervous system (ENS) regulates vital gastrointestinal functions by virtue of its diverse neural cell types, organised into full circuits. For this reason, the ENS is often denoted the "Brain in the Gut". Despite the critical role of distinct neuronal subtypes for proper gut function, the molecular mechanisms controlling diversification during ENS development are poorly understood. In this study we aimed to make a comprehensive account for the role of the transcription factor Ascl1 during ENS development. Using Ascl1 tracing mice we show that all neuronal subtypes appear to descend from Ascl1-expressing progenitors. In Ascl1 mutants, the neurogenesis is delayed but at perinatal stages, about half of the normal numbers of neurons are present. In these remaining neurons, three subtype markers are substantially reduced (e.g. Calbindin) while others are unaffected (e.g. 5-HT). To understand whether the reduced markers are merely delayed in their expression or mis-regulated, we analysed Ascl1KINgn2 mutants in which the expression of the proneural gene Ngn2 replaces that of Ascl1. In these, Ngn2 can fully recover the enteric neurogenesis but not the effects seen on subtype markers. These data indicate that Ascl1 is required for both generic and subtype specific traits in the developing ENS. Interestingly, the generation of early born 5-HT neurons in Ascl1 mutants, despite the delayed neurogenesis commencing after the normal birth peak for this subgroup, could indicate that initial ENS progenitors possess strong temporal control over their specification with little influence from extrinsic signals. Prenatal exposure to high doses of ionizing radiation (IR) during embryonic neurogenesis in humans and mice results in microcephaly. Previous work has shown that the overall changes in gene expression in the embryonic mouse brain shortly after radiation exposure were very similar to those observed in several other genetic mouse models of microcephaly, and more recently, to Zika virus-infected brains. Hence, early radiation-induced changes in gene expression in the embryonic brain may underlie the observed developmental defects. Most of these changes are mediated by the tumor suppressor TP53. Among these p53-dependent and possibly regulated genes, we have identified novel candidate TP53 targets, some of which are not yet fully characterized. These novel TP53 candidate target genes are extensively enriched during brain development, unlike canonical TP53 targets. Therefore, we have started to investigate the role of these novel candidate targets in brain development, with emphasis on corticogenesis on the one hand and the cellular responses to IR on the other hand.
One of these genes is D630023F18Rik. Different splice variants of this gene have been identified. In particular, several short variant mRNAs are induced by TP53 after IR both in cell culture and in vivo. The different variants are preferentially expressed in the brain and kidney and are highly induced during mouse brain development as well as during maturation of primary cortical and hippocampal neurons, respectively. Overexpression of the long isoform mRNAs in Neuro-2a cells indicates that they encode for cytoplasmic proteins (~25 kDa) the C-terminal segment of which is likely intrinsically disordered.
Further investigations to study the spatiotemporal expression of the gene and/or the presence of the encoded polypeptide(s) during mouse embryonic brain development are ongoing. Possible functions are investigated using overexpression and knockdown strategies in different cell types. Coordinated body movement requires integration of many sensory inputs. This includes proprioception, the sense of relative body position and force associated with movement. Proprioceptive information of the lower body/hindlimb is relayed directly to the cerebellum via spinocerebellar (SC) neurons, located within four major neuronal columns or various scattered cell populations of the spinal cord. Despite their importance, a molecular understanding of these relay neurons is only beginning to be explored, with limited knowledge of molecular heterogeneity within and between columns. Here, we identify expression of Hox cluster genes, including both protein-coding genes and microRNAs, within SC neurons. Using neuronal tracing, in situ hybridisation and novel fluorescent reporter knock-in mice, we show that all posterior Hox genes of the 9-11 paralogs are expressed in SC neurons, revealing a "Hox code" based on axial level and individual SC column. Furthermore, we show that Hoxc9 function is required in most, but not all, cells of the major thoracic SC column, Clarke's column, revealing heterogeneity reliant on Hox signatures. The gene regulatory networks and signaling pathways controlling neuronal subtype specification and differentiation in the developing enteric nervous system are poorly characterized. To identify genes with regulatory roles during the differentiation of distinct neuronal subtypes, we carried out gene expression profiling of lineage-traced ENS progenitors, whole ENS and surrounding gut tissue isolated from different developmental stages. From the screen we identified a large number of transcription factors and components of signaling pathways in the gut of mouse and human embryos important for different aspects of enteric cell development. In particular, we show a highly selective temporal-, regional-and neuronal-specific expression of the transcription factor Sox6 in the enteric nervous system. We demonstrate its crucial role in the specification of gastric dopaminergic neurons by analysis done in conditional mutants, in which Sox6 was selectively deleted only in the ENS (Wnt1-Cre x Sox6CKO embryos). This study provides a rich foundation of relevant candidate regulatory genes for studies aimed at understanding proliferation, migration, fate determination, cell maturation and network formation during the generation of the enteric nervous system. Such knowledge is pivotal for an increased understanding and development of novel therapies for bowel neuropathologies. Chulalongkorn University, Bangkok, Thailand Although brain lipid biosynthesis is essential for proper brain development, homeostasis and function, little success have been reached in identifying brain regions capable of de novo lipid biosynthesis. Advances in the field have identified the hippocampus and the subventricular zone as areas active in adult neurogenesis and it is accepted that lipids during embryonic development come from the diet circulating into the brain. With evidence strongly linking neurological disorders to abnormal lipid biosynthesis, it is therefore essential to determine if the brain possesses latent lipid biosynthetic capability. In this study, we investigate the de novo lipid biosynthetic capability of the choroid plexus (CP). Using the chick embryo as a model, we screened lipid metabolic markers and regulators of lateral ventricle choroid plexuses (LV-CPs). Our results show that all markers (FASN, ELOVL6, ACSBG2, HMGCR, DHCR24) representing key steps in two different lipid biosynthetic pathways (fatty acid synthesis and cholesterol biosynthesis), including all three key lipid regulators SREBF1, C/EBP and PPARγ are present in CP tissues while using the embryonic liver as a positive control. Then, we prepared wholemount LV-CP samples representing different stages of CP development (E8-E16) and stained them with oil red o staining solution (OROS) to determine the onset of lipid deposition in the CP. Our results reveal that lipid accumulation can be seen in the earliest stage of development recorded (E8). Also, CP samples appear to have a far brighter staining pattern when compared to other brain regions of the same developmental stage. Discussion would focus on FASN and DHCR24, essential enzymes responsible for adult neurogenesis and proper embryonic brain formation, respectively. Disease associations such as; desmosterolosis (DHCR24 deficiency) would be cited to emphasize the importance of proper lipid synthesis in the developing embryo. Lastly, current investigations are ongoing to detect lipid biosynthetic activity on the protein level. 
